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Abstract This study was to investigate the surface properties of electrochemically oxidized Ti-6Al-7Nb alloy
by anodic spark discharge technique. Anodizing was performed at current density 80 mA/em?® up to 300V in
electrolyte solutions containing DL-c-glycerophosphate disodium salt hydrate(DL-¢-GP) and calcium acetate
(CA). Hydrothermal treatment was done at 300°C for 2 hrs to produce a thin outermost layer of hydroxyapatite
(HA). The bioactivity was evaluated from HA formation on the surfaces in a Hanks' solution with pH 7.4 at
36.5°C for 30 days. The size of micropores and the thickness of oxide film increased and complicated multilayer
by increasing the spark forming voltage. Needle-like HA crystals were observed on anodic oxide film after the
hydrothermal treatment at 300°C for 2 hrs. When increasing DL-a-GP in electrolyte composition, the
precipitated HA crystals showed the shape of thick and shorter vod. However, when increasing CA, the more
fine needle shape HA crystals were appeared. The bioactivity in Hanks' solution was accelerated when the
oxide films composed with strong anatase peak with presence of rutile peak. The increase of amount of Ca and
P was observed in groups having bioactivity in Hanks' solution. The Ca/P ratio of the precipitated HA layer
was equivalent to that of HA crystal and it was closer to 1.67 as increasing the immersion time in Hanks'
solution.

Key words  hioactivity, anodizing, hydrothermal treatiment, hydroxyapatite, Ti-GAl-7Nb.
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Table 1. Electrolyte compositions of each experimental group.

DL-o-Glycrophosphate Calcium acetate

Group

(DL-t-GP) (CA)
A 0.06 mol/Li 0.2 mol/L
B 0.02 mol/L. 0.2 mol/L.
C 0.02 mo¥/L 0.4 mol/L
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Fig. 1. SEM images of anodic oxide films after hydrothermally-treated for 2 hrs((a){b) and (c)) and immersed in Hanks' solution
Tor 30 days{(a’),{b) and (c)). (a), (b) and (c) are treatzd in group A, group B and group C, respectively.
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Fig. 2, SEM images of anodic oxide films treated at 240(a), 280

images of (a}, (b), (¢) and (d}, respectively.

Table 2. Changes of surface composition.

Counts

Fig. 3. Line scanning analysis data of cross

T~ — -[

(b}, 320(c), and 360 V(d). (@Y, (b7, (¢} and (d") are cross section
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Fig. 4. XRD patterns of hydrothermally-treated for 2 hrs(l), and immerged in hanks' solution for 30 days(iD). (a), (a7, (b}, (b,
(c) and (c) are treated in group A, group B and group C, respectively.
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Fig. 5. Broad-range XPS spectra of Ti-GAl-7Nb alloy. Anodized
and hydrothermally-treated for 2 hrs (a), immersed in Hanks'
solution for 30 days (b).
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Fig. 6. XP3 spectra of Ca and P obtained from the
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immersion in Hanks™ solution for 30 days.
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